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PETITION REQUESTING WITHDRAWAL OF HOLDING OF ABANDONMENT 

37 CFR 1.181(a), MPEP § 711.03(c) 

Sir: 

Applicants respectfully petition for withdrawal of the current holding of abandonment of 
thg jibpy e^ and in support thereof state the following facts, supported by the 

accompanying Declaration of Keith Frantz and Exhibits, and Office records: 

1. This Petition is being filed pursuant to 37 CFR 1.181(a), requesting withdrawal of a 
holding of abandonment by the examiner, because there is a disagreement as to controlling dates, 
and therefore, requires no petition fee. (MPEP § 711.03(c)) 

2. The Notice of Abandonment, from which relief is requested, has a mailing date of 
March 16, 2003. A true and correct copy of this Notice as received is attached as Exhibit A. 
(Frantz Declaration, \ 1 .) 




3. This Petition is being mailed on May 17, 2003, the first business day following May 
16, 2003, and is therefore within the two month window from the mailing date of the Notice of 
Abandonment in which to file this petition under 37 CFR 1.181(a). 

4. The Notice of Abandonment indicates an incorrect date of 26 June 2003 from which a 
response to an Office letter was due. 

5. The correct mailing date of the most recent Office communication (not including the 
Notice of Abandonment) was July 8, 2003 , the mailing date of the most recent Office Action. A 
copy of this Office Action as received is attached hereto as Exhibit B. (Frantz Declaration, ^ 2.) 

6. The response to the Office Action was mailed under Certificate of Mailing on 
November 10, 2003, and was accompanied with payment for one month extension of time. A 
true and correct copy of the response is attached as Exhibit C. (Frantz Declaration, ^ 3.) 

7. Pursuant to 37 CFR 1 . 1 36(a)(3)(C), payment of the one month extension fee 
accompanying the Response was a constructive petition for an extension of time for the 
concurrent reply, the extension of which is acknowledged in the Notice of Abandonment. 
(Notice, U 1(a)). 

8. The deadline for responding to the Office Action, including the one month extension, 
expired on November 8, 2003 which fell on fell on a Saturday. (Frantz Declaration, If 4.) 
Consequently, the response which was mailed under Certificate of Mailing on the next business 
day, November 10, 2003, was timely filed within the time period established by the Office 
Action plus the one month extension. 

Therefore, it is believed that the holding of abandonment is based on the incorrect date of 
26 June 2003 identified in the Notice of Abandonment, and that the response to the Office Action 
mailed on July 8, 2003 was timely filed on November 10, 2003, and it is requested that the 
holding of abandonment be withdrawn and prosecution on the merits proceed on said response. 

Respectfully submitted, 

SCzzz* ^^f=> ^-- f >-*9 

Keith Frantz, Reg. No. 37828 
401 West State Street, Suite 200 
Rockford, Illinois 61101 
(815) 987-9820 
(815) 987-9869 [fax] 
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OFFICE OF THE SPECIAL 
PROGRAMS EXAMINED 



DECLARATION OF FACTS IN SUPPORT OF 
PETITION REQUESTING WITHDRAWAL OF HOLDING OF ABANDONMENT 

(37 CFR 1.181(a), MPEP § 711.03(c)) 

I, Keith Frantz, a citizen of the State of Illinois, United States of America, with an office 
at Suite 200, 401 West State Street, Rockford, IL, 60010, and as the attorney of record in the 
above-identified application, make the following declaration of facts in support of the 
accompanying PETITION REQUESTING WITHDRAWAL OF HOLDING OF 
ABANDONMENT: 

1 . The Notice of Abandonment of the application has a mailing date of March 16, 2003. 
A true and correct copy of this Notice as received is attached as Exhibit A. 





2. The most recent Office communication (not including the Notice of Abandonment) 
received in the application was an Office Action with a mailing date of July 8, 2003 . A true and 
correct copy of this Office Action as received is attached hereto as Exhibit B. 

3. The response to this Office Action was mailed under Certificate of Mailing on 
November 10, 2003, and was accompanied with payment for one month extension of time. A 
true and correct copy of this response is attached hereto as Exhibit C. 

4. The deadline for responding to the Office Action, including the one month extension, 
expired on November 8. 2003 which fell on fell on a Saturday, and the next business day was 
November 10, 2003. 

5. I declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the above-identified 
patent application, any patent issuing thereon, or any patent to which this verified statement is 
directed. 

Declarant: Keith Frantz 

Declarant's Signature: ^ 



Signed at: Rockford, IL, USA 

Keith Frantz 
Registration No. 37828 
Suite 200, 401 West State Street 
Rockford, EL 61101 
Citizenship: US 

Post office Address: same as above 
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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 



This application is abandoned in view of: 

1. 13 Applicant's failure to timely file a proper reply to the Office letter mailed on 26 June 2003 . 

. (a) 13 A reply was received on 17 November 2003 (with a Certificate of Mailing or Transmission dated ), which is after the 

expiration of the period for reply (including a total extension of time of 1 month(s)) which expired on 08 November 2003 . 

(b) □ A proposed reply was received on , but it does not constitute a proper reply under 37 CFR 1 .1 13 (a) to the final rejection. 

(A proper reply under 37 CFR 1 .1 13 to a final rejection consists only of: (1 ) a timely filed amendment which places the 
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for 
Continued Examination (RCE) in compliance with 37 CFR 1.114). 

(c) □ A reply was received on but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non- 

final rejection. See 37 CFR 1.85(a) and 1.1 1 1. (See explanation in box 7 below). 

(d) □ No reply has been received. 

2. □ Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months 
from the mailing date of the Notice of Allowance (PTOL-85). 

(a) □ The issue fee and publication fee, if applicable, was received on (with a Certificate of Mailing or Transmission dated 

), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of 

Allowance (PTOL-85). 

(b) □ The submitted fee of $ is insufficient. A balance of $ is due. 

The issue fee required by 37 CFR 1.18 is $ . The publication fee, if required by 37 CFR 1.18(d), is . 

(c) □ The issue fee and publication fee, if applicable, has not been received. 

3-D Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of 
Allowability (PTO-37). 

(a) □ Proposed corrected drawings were received on (with a Certificate of Mailing or Transmission dated ), which is 

after the expiration of the period for reply. 

(b) □ No corrected drawings have been received. 

4. □ The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest, or all of 

the applicants. 

5. □ The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR 

1.34(a)) upon the filing of a continuing application. 

6. □ The decision by the Board of Patent Appeals and Interference rendered on and because the period for seeking court review 

of the decision has expired and there are no allowed claims. 

7. □ The reason(s) below. 



WayM. Patidar 
Primary Examiner 
Art Unit: 2862 



Petitions to revive under 37 CFR 1 .137(a) or (b), or requests to withdraw the holding of abandonment under 37 CFR 1,181 , should be promptly filed to 
minimize any negative effects on patent term. 



U.S. Patent and Trademark Office 

PTOL-1432 (Rev. 04-01) Notice of Abandonment Part of Paper No. 03102004 
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Office Action Summary 



Application No. 

10/087,322 



Examiner 

Walter E. Snow 



Applicants) 

FREDERICK ETAL 



Art Unit 

2862 



~ The MAILING DA TE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH (S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

• Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). in no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- if the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timety. 

• rf NO period for reply is specified above, the maximum statutory period will appfy and wif( expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timety filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

!)□ Responsive to communication(s) filed on . 



2a)D This action is FINAL. 2b)£3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) I3 Claim(s) 1-21 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) H Claim(s) 9-2 f is/are allowed. 

6) E3 Claim(s) 1^3 is/are rejected. 

7) 13 Claim(s) 4£ is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) Q The drawing(s) filed on is/are: a)D accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

1 1) D The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

1 3) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (0- 

a)D All b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) Q Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 
Attachment(s) 

1) |3 Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) Q Notice of Informal Patent Application (PTO-152) 

3) £3 Information Disclosure Statement(s) (PTO-1449) Paper No(s) 3 . 6) D Other: 



U.S. Patent and Trademark Office 
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Office Action Summary 



Part of Paper No. 5 



Application/Control Number: 10/087,322 



Page 2 



Art Unit: 2862 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

2. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wolf. 
Wolf discloses all of the claimed subject matter, except for the amplifier and the shield. 

These features are considered obvious matter of design consideration since they are old and 
known in the art. 

3. Claims 4-8 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

4. Claims 9-21 are allowed. 
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AMENDMENT AND RESPONSE TO OFFICE ACTION 



I. INTRODUCTORY COMMENTS 



In response to the current Office Action, please amend the above-identified application as 
follows: 

- In the Claims: amend claims 1-2, 4-5, 7-9, 19 and 21, and add claim 22 as provided for 
below. Claims 1-22 remain in the application. 

- In the Specification: replace the two paragraphs as indicated below. 



Examiner: SNOW, Walter E. 



Group Art Unit: 2826 
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II. AMENDMENTS TO THE CLAIMS 

Claim 1 . (currently amended) A sensor adapted to sense the angular position of a rotatable shaft, 
the sensor comprising: 

an annular magnet connected for rotation coaxial with the shaft; the annular magnet 
having been magnetized according a method comprising the st e p of t e mporarily inserting an iron 
core through its inside diamete r during magnetization thereof to obtain enhanced linearity of 
magnetic flux density as the magnet rotates about its center axis ; 

a first stationary magnetic field sensor element positioned to sense the change in magnetic 
flux as the magnet rotates and adapted to provide an output signal proportional to the magnetic 
flux sensed; and 

an amplifier circuit operable to amplify the output signal from the sensor element and to 
provide an output signal having a magnitude proportional to the angular position of the shaft. 

Claim 2. (currently amended) The sensor as defined in claim 1 further comprising a magnetic- 
shield housing, and in which said shaft extends through the housing and through the center of the 
annular magnet a and the_sensor element is_afe-located in the housing outwardly of are^ad-the 
magnetshaft. 

Claim 3. (original) The sensor as defined in claim 1 further comprising a second magnetic field 
sensor element spaced 180 degrees from said first sensor element, and in which the annular 
magnet is magnetized with two radial poles spaced 180 degrees apart. 
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Claim 4. (currently amended) The sensor as defined in claim 3 in which said method includes the 
step of sizing the magnet to obtain fe f enhanced linearity of magnetic flux density as the magnet 
rotates through ov e r a ranpo of approximately +/- 60 degrees of rotation from a neutral position 
equidistance between said poles. 

Claim 5. (currently amended) The sensor as defined in claim 4 in which the amplifier circuit 
provides a differential output voltage that varies linearly with shaft rotation of approximately +/- 
60 degrees from said neutral position. 

Claim 6. (original) The sensor as defined in claim 5 in which the differential output voltages are 
referenced to a desired voltage level. 

Claim 7. (currently amended) The sensor as defined in claim 5 in which the amplifier circuit 
includes an input network resistor to produce an amplified and noise-filtered output signal 
proportional to shaft angle through said approximately fe r-+/- 60-degrees of rotation from said 
neutral position. 

Claim 8. (currently amended) The sensor as defined in claim 5 in which the amplifier circuit 
includes an input network capacitor to produce an amplified and noise-filtered output signal 
proportional to the shaft rate of rotation through said approximately fe ^+/- 60 degrees of rotation 
from said neutral position. 
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Claim 9. (currently amended) A sensor adapted to sense the angular position or speed of a 
rotatable shaft, the sensor comprising: 

a bipolar annular magnet connected for rotation coaxial with the shaft; the annular magnet 
having its poles located 180 degrees apart and having been magnetized according a method 
comprising th e st e p of t e mporarily inserting an iron core through its inside diameter during 
magnetization thereof to obtain enhanced linearity of flux density as the magnet rotates about its 
center axis through ov e r a range of approximately +/- 60 degrees of rotation from a neutral 
position equi-distance between the poles; 

three pairs of magnetic field sensor elements positioned to sense the change in magnetic 
flux as the magnet rotates; the pairs of sensor elements being operatively spaced 120 degrees 
apart and adapted to provide differential signals that are 120 degrees out of phase with each other 
as the magnet rotates; said differential signals comprising linear segments having magnitudes 
proportional to the angular position of the shaft for 120 degree increments of shaft rotation; 

a commutation circuit receiving said differential signals and providing logic signals 
indicative of said linear segments; and 

an output block receiving said logic signals and said linear segments, and adapted to 
provide an output signal therefrom, the output signal having a magnitude proportional to one of 
(i) the angular position and (ii) the rate of rotation of the shaft. 

Claim 10. (original) The sensor as defined in claim 9 in which the commutation circuit is 
operative to provide said logic signals based on the signal polarity of said differential signals, and 
in which said output block is operative to select said linear segments based on said logic signals 
and to provide said output signal comprising said selected linear segments. 
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Claim 1 1 .(original) The sensor as defined in claim 10 in which the commutation circuit 
comprises comparators operative to provide said logic signals in the form of high-low signals 
from the signal polarity of said differential signals. 

Claim 12. (original) The sensor as defined in claim 1 1 in which the high-low logic signals are 
manipulated by four NOR gates prior to said output block, two of said NOR gates being 
configured to function as logic inverters. 

Claim 13. (original) The sensor as defined in claim 12 in which said output block includes a 
multiplexer receiving said high-low logic signals from said NOR gates, said multiplexer being 
operative to selectively switch said linear segments to a common port in response to said high- 
low logic signals to establish said output signal comprised of said switched linear segments. 

Claim 14. (original) The sensor as defined in claim 9 further comprising an amplifier circuit 
receiving said differential signals and supplying said differential signals to said commutation 
circuit in the form of amplified differential signals, the amplifier circuit including an input 
network capacitor adapted to produce said amplified signals proportional to the shaft rate of 
rotation through 360 degrees of rotation. 

Claim 15. (original) The sensor as defined in claim 14 in which the input network further 
comprises input resistors biased to provide equal amplified linear segments at intermediate 
switch points therebetween and an output voltage which is proportional to shaft rotational angle 
for a full 360-degree rotation. 
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Claim 16. (original) The sensor as defined in claim 1 1 in which said output block includes a 
microcomputer operative to establish signal switching points in response to said logic signals, 
and to provide said output signal comprised of said linear segments merged at said signal 
switching points. 

Claim 17. (original) The sensor as defined in claim 16 in which the microcomputer establishes 
said signal-switching points in response to shaft rotation. 

Claim 18, (original) The sensor as defined in claim 16 in which the microcomputer stores the 
voltage difference between said switch points and provides gain correction factors to each linear 
segment. 

Claim 19. (currently amended) The sensor as defined in claim 16 in which the microprocessor 
numerically num e rical biases said linear segments to mathematically match the segments at said 
switch points. 

Claim 20. (original) The sensor as defined in claim 16 in which the microprocessor is operative 
to calculate the rate of change of position and provide said output signal proportional thereto. 
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Claim 21. (currently amended) A sensor adapted to sense the angular position of a rotatable shaft, 
the sensor comprising: 

a bipolar annular magnet connected for rotation coaxial with the shaft; the annular magnet 
having its poles located 180 degrees apart and having been magnetized according a method 
comprising th e step of t e mporarily inserting an iron core through its inside diameter during 
magnetization thereof to obtain enhanced linearity of flux density as the magnet rotates about its 
center axis through ov e r a rang e of approximately +/- 60 degrees of rotation from a neutral 
position equidistant equi distance) b etween the poles; 

three pairs of magnetic field sensor elements positioned to sense the change in magnetic 
flux as the magnet rotates; the pairs of sensor elements being operatively spaced 120 degrees 
apart and adapted to provide differential signals that are 120 degrees out of phase with each other 
as the magnet rotates; said differential signals comprising linear segments having magnitudes 
proportional to the angular position of the shaft for 120 degree increments of shaft rotation; 

an amplifier circuit operable to amplify the differential signals; and 

a microprocessor-based circuit receiving said amplified differential signals and operative 
to provide an output signal proportional to one of shaft angular position and shaft speed through 
360 degrees of shaft rotation. . 
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Claim 22. (new) A sensor adapted to sense the angular position of a rotatable shaft, the sensor 
comprising: 

an annular magnet having two poles on its outer diameter and connected around the shaft 
for rotation therewith such that the shaft extends through the center of the annular magnet; the 
annular magnet having been magnetized according a method comprising inserting an iron core 
through its inside diameter during magnetization thereof to obtain enhanced linearity of magnetic 
flux density as the magnet rotates about its center axis; 

a pair of angularly spaced magnetic field sensor elements positioned radially outwardly of 
the annular magnet to sense the change in magnetic flux as the magnet rotates, and to provide an 
output signal indicative of the magnetic flux sensed; and 

an amplifier circuit operable to amplify the output signals from the sensor elements and to 
provide an output signal having a magnitude proportional to the angular position of the shaft. 
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III. AMENDMENTS TO THE SPECIFICATION 

Replace the second full paragraph on page 10, lines 8-11, with: 

Figure 2 is a fragmentary cross-sectional view taken substantially along the line 2-2 of 
Figure 1, and showing a top plan view of the annular magnet and magnetic field sensor elements. 
Replace the paragraph beginning on page 24, line 17, through page 25, line 3, with: 

When configured as a tachometer for sensing complete revolutions of the shaft 14, the 
sensor 50 includes three Hall-device sensor pairs 16 arranged as shown in Figure 8, three 
amplifier circuits 34b generally depicted in Figure 6b, and the commutation circuit 58 shown in 
Figure 10. The input resistors 38 are omitted from the amplifier circuits to create an identical 
differentiating circuit for each segment, producing outputs voltages V !2 , V 56 , and V 43 that are 
proportional to shaft speed. The mean operating level of each output segment V] 2 , V 56 , and V 43 
is adjusted to equal voltage voltag e s levels by tuning of the associated bias reference voltage 
Vref. Figure 1 1 shows a graph of a typical output voltage V out from the sensor 50 versus 
rotational rate for a continuously rotating shaft. This produces a contactless equivalent to a brush 
tachometer without the low reliability and shorter life associated with brush tachometers, is easily 
integrated into an overall actuator or motion control package, and requires only a few 
inexpensive components to implement. 
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IV. REMARKS 

Amendments to the Specification: 

Pursuant to the current amendment format guidelines, replacement paragraphs for the 
specification are presented, with revision markings to show changes from the immediately prior 
version thereof. 

Changes to the specification are for correction of typographical errors. The changes to 
the specification do not introduce new matter into the application. 
Amendments to the Claims: 

Pursuant to the current amendment format guidelines, a complete listing all claims 
presented in the application, with current claim status, is listed above, along with the text of all 
claims currently under examination, and with revision markings to show current changes to 
currently amended claims as revised from the immediately prior version thereof. Amendments to 
the claims do not introduce new matter into the application. ; 

Claim Rejection under 35 USC § 103 

Claims 1-3 were rejected under 35 U.S.C. § 103(a) as being unpatentable over Wolf (US 
Patent No. 5,818,223). 

AUowable.Sub jectMatter_ . 

Claims 4-8 were objected to as being dependent upon a rejected base claim, but would be 

allowable if rewritten in independent form. Claims 9-21 were allowed in the Office Action. 

Applicants thank the examiner for allowance of claims 9-21, and indication that claims 4- 

8 would be allowable if rewritten in independent form. 
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Summary of Amendments to the Claims 

As discussed in detail below, claim 1 has been amended for clarification of differences 
with the Wolf angular sensor unit. Independent claims 9 and 21 have been amended for 
consistency with the amendment to claim 1. Amendments to dependent claims 2, 4-5, 7-8 and 19 
are for consistency with the amended claims from which they depend, for additional clarification 
of differences with the prior art, for ease of reading, and/or for correction of typographical errors. 
New independent claim 22 was added as further definition of the invention to which applicants 
believe they are entitled. 

Response to Rejection - Request for Reconsideration 

Applicants request reconsideration of the rejection of claims 1-3. Applicants have 
carefully reviewed the Wolf patent, and do not believe it discloses the claimed subject matter. 

The present invention provides for, among other things, an angular sensor with an annular 
magnet that has been magnetized with an iron core in its center. As discussed further on pages 7, 
and 16-18 of the Specification, and shown in FIGS. 3, 4 and 5a-b, magnetizing an annular 
magnet with an iron core permanently reshapes the flux density characteristic of the magnet as 
compared with the flux density characteristic of a conventionally magnetized annular magnet 
(magnetized without an iron core through its center). In particular r magnetizing the annular 
magnet with the iron core reshapes the flux density characteristic of the magnet towards the flux 
density characteristic of the iron core, resulting in permanently enhanced linearity flux density 
characteristics of the annular magnet. The iron core is not part of the completed sensor, but is 
used during magnetization of the annular magnet to obtain enhanced linearity of the magnetic 
flux density of the magnet as it rotates about its center axis. 
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In contrast, Wolf utilizes flux concentrators assembled into the angular sensor to obtain a 
sensor element output signal with enhanced linearity as compared to what the sensor element 
output signal would be without the flux concentrators. (See e.g., Wolf, Col. 5, Lines 25-52, FIG. 
7). The annular magnet in the Wolf sensor is a conventional magnet, and provides conventional 
annular magnet flux density characteristics. (Col. 5, Lines 37-41, "line 72" in FIG. 7). The flux 
concentrators affect the flux density characteristic as sensed by the sensor element, they do not 
affect the flux density characteristic of the magnet itself. But for the flux concentrators 
assembled into the unit to reshape the flux density characteristic sensed by the sensor element, 
the Wolf angular sensor would not exhibit enhanced linearity characteristics. Wolf does not 
teach, discuss or suggest anything with regard to magnetizing of the annular magnet. Instead, it 
teaches an arrangement that compensates for the otherwise non-linear characteristics of the 
magnet in the completed sensor. 

Consequently, Wolf lacks an essential element of claim 1 . Wolf does not anticipate or 
contemplate use of an annular magnet that has been magnetized with an iron core to obtain 
enhanced linearity of flux density characteristics of the magnet. 

To clarify the differences between the invention as presented in claim 1, and the Wolf 
arrangement* claim 1 has been amended to read, in pertinent part: "the annular magnet having 
been magnetized according a method comprising inserting an iron core through its inside 
diameter during magnetization thereof to obtain enhanced linearity of magnetic flux density as 
the magnet rotates about its center axis." 

Claim 2 recites, among other things, the annular magnet and sensor element of claim 1 
being located around the shaft. In addition to the considerations with regard to claim 1 discussed 
above, Wolf does not disclose or suggest positioning the annular magnet around the shaft or 
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positioning the sensing element outwardly of the magnet as now clarified in amended claim 2. 
Instead, Wolf positions the annular magnet inside a sleeve on the shaft and positions the sensing 
element inside the annular magnet (FIGS 16-17). In particular, Wolf positions the sensing 
element (204) sandwiched between L-shaped flux concentrators (206) and below the axially 
adjustable annular flux concentrator (208). This positioning is important to the performance of 
the flux concentrators, and there is no suggestion in Wolf that positioning the sensing element 
and L-shaped flux concentrators outside the magnet would result in a operative unit. As a result, 
positioning the sensor element outside the annular magnet as recited in claim 2 is not equivalent 
to or obvious in view of the Wolf arrangement. 

As will be seen by comparison of FIG. 16 of Wolf, and FIG. 1 of the present Application, 
the difference in sensor element positioning and basic operations results in two quite different 
sensor units. Positioning the sensing element inside the annular magnet in Wolf results in a 
relatively complicated sensor unit, with a sleeve to hold the sensing element inside a sleeve to 
hold the magnet, inside a sleeve to seal the top of the unit. In contrast, positioning the sensor 
element outside the annular magnet as taught in the present invention results in a simple 
arrangement, with a substantially reduced number of parts of much simpler configuration. 

Claim 3 recites, among other things r the sensor of claim 1 with a second sensor element 

A ... 

spaced 180 degrees from the first sensor element. In addition to the considerations with regard to 
claim 1 discussed above, Wolf does not provide for a second sensing element spaced 180 degrees 
from the first sensing element (204). 

For the foregoing reasons, Applicants believe that Wolf does not anticipate claims 1-3 as 
originally presented or as amended herein. Therefore, Applicants respectfully request 
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